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CLAIMS 

What is claimed 15; | 
1 A method for forming a non-volarile memory device, ttelmethod comprising. 

fomhng an oxide-nitride^xide (ONO) ,ayer over a portion of a snbaraK said 
ONO layer comprising a bottom oxide ,a y er, a ,op oxide ,ayer and a ninide layer 
intermediate said bonom and top oxide layers; and 

managing movement of a, least one of elects and holes from said mbstrate 
towards sard ONO !ayer by cootromng a thickness of a, ,cast one of said bottom oxide 
layer, said nitride ,ayer and said top oxide layer, wherein said top pxide ,ayer is a, leas, , .5 

ooiu uuuuin oxiae layer. j 
2- The method according ,o data . wherein sard managing comprises forming a 
thtckness of said rop oxide layer in a range of approximately 6-20 njn. 

The method according to claim , wherein said managing comprises fotmrng . 
thickness of said nitride rayer in a tange of approximately 1-2 nm. 

The memod acemmg ,o claim 1 wherein said managing comprises forming a 
thickness of said bonom oxide layer in a range of approximately 4-4 nm. 
5- The memod according to data , wherein said managing comprises fomnng said 
top oxrde layer to be at least three times thicker ton said nitride layer. 
6. The memod accordmg ,o Cairn 1 wherein said managing comprises forming said 

Ion m-inalm,^.> L. . .. . ■ _ . 

~ WV * U, " ,B '' llmes tnicxer than said nitride layer. 
1 The method according to Calm 1 whereat said managing comprises forming sa,d 
top ox.de layer to be M leas, 1 ,5 times thicker than said bonom oxide layer. 
«• The memod according to daim ! wherein said managing comprises fomring satd 
top oxide layer to be approximate,,- , . 5 -4 times thicker tar said bottom oxide layer. 
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9. T*e method according to claim 1 wherein said managing comprises forming said 
top oxide layer to be at least half of an overall thickness of said ONO layer. 

1 0. A method for forming a non-volatile memory device, the method comprising: 
forming an oxide-nitride^xide (ONO) layer over a portion of a substrate., said ONO 

s layer comprising a bottom oxide layer, a top oxide layer and a nitride layer intermediate sa:d 
bottom and top oxide layers; 

forming a gate over at least a portion of said ONO layer; and 

decreasing a capacitance between said gate and said nitride layer by controlling a 
thickness of at least one of said bottom oxide layer, said nitride layer and said top oxide 
layer, wherein said lop oxide layer is at least 1 .5 times thicker than said bottom oxide layer. 
11. A method for forming a non-volatile memory device, the method comprising: 

forming an oxide-nitnde-oxide (ONO) layer over a portion of a substrate, said ONO 
layer comprising a bottom oxide layer, a top oxrde layer and a nitride layer intermediate Said 
bottom and top oxide layers; 

forming a gate over at least a portion of said ONO layer; and 

increasmg a threshold voltage of said non-volatile memory device per number of 
electrons injectable into said nitride layer by controlling a thickness of at least one of said 
bottom oxide layer, said nitride layer and said top oxide layer, wherein said top oxide ,ayer 
is at least 1 .5 times thicker than said bottom oxide layer. 

A 1 " u,mm « a »°n-voiame memory device, the method comprising: 

forming an o.xide-rntride-oxide (ONO) layer over a portion of a substrate, sa,d ONO 
layer compnsing a bottom oxide layer, a top oxide layer ^ a ^ ^ mtcmedi ^ ^ 
bottom and top oxide layers; 

forming a gate over at least a portion of said ONO layer, and 
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debasing a threshold voltage of said non-volatile memory device per number of 
holes injectable into said Stride layer by controlling a thicks of at least one of said 
bottom oxide layer, said nitride layer and said top oxide layer. ^erein iSaid t0p oxide ^ 
is at least 1 .5 times thicker than said bottom oxide layer. 

13. A method for forming a non-volatile memory device, the niethod comprising: 
formmg an oxide-nitride-oxide (ONO) layer over a portion of a Jubstrate, said ONO layer 

comprising a bottom oxide layer, a top oxide layer and a nitrid P layer intermediate said 

bottom and top oxide layers; 

i 

forming a gate over at least a portion of said ONO layer; anil 

nauowing a distribution of electrons injectable into satd nitride layer by controlling 
a tmckness of at least one of said bottom oxide layer, said nitride jlayer and said top ox.de 
layer, wherein said top oxide layer is at least 1 .5 times thicker than laid bottom oxide layer. 
14. A method for forming a non-volatile memory device, the mithod comprising: 

forming an oxide-nitride-oxide (ONO) layer over a portion pf a substrate, said ONO 
layer comprising a bottom oxide layer, a top oxide layer and a nitricje layer intermediate sa^d 
bottom and top oxide layers; 

forming a gate over at least a portion of said ONO layer; anc 

improvmg a matching of electrons and holes injectable njto said nitride layer bv 
controlling a thxckness of at least one of said bottom oxide layer, said nitride layer and sai d 
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oxide layer. 

1 5. A method for fonmng a non-volatile memory device, the mefhod comprising: 
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forming an oxide-niuide-oxide (ONO) layer over a portion of a snbstrare, said ONO 
layer eo m pri si n B a bonom oxide ,ayer, a ,op ox.de layer and a nitride layer intermediate sard 
bottom and top oxide layers; 

forming a gate over at least a portion of said ONO layer; and 

enabling a reduction of operational current in said substrate by controlling a 
thickness of at least one of said bottom ox.de layer, said nitride 'layer and said top oxide 
layer, wherein said top oxide layer is at least 1 .5 times thicker than said bottom oxide layer. 
16. A method for operating a non-volatile memory device, the method comprising: 

providing an oxide-nitride-oxide (ONO) layer over a portion of a substrate. said 
ONO layer comprising a bottom oxide layer, a top oxide la y er and a nitride layer 
intermediate said bottom and top oxide layers; 

applying operating voltages to said non-volatile memory device; and 
controlling said operating voltages by controlling a thickness of at least one of sa.d 
bottom oxide layer, said nitride layer and said top oxide layer, wherein said top oxide layer 
is at least 1 5 times thicker than said bottom oxide layer. ' 
1 7. A non-volatile memory device comprising: 

i 

a channel formed in a substrate; 

two diffusion area, formed one on either side of said channe, in said subsmne. each 
diffusion area havhrg a junction with satd channel, said channel being adapted * permit 
* — — ^ ^ one oi saia amusion areas; aud 

an oxide-nitride-oxide (ONO) layer formed at least over ^d channel, sa,d ONO 
layer composing a borrom oxide layer, a top oxide layer and a nitride layer intermedzate sa:d 
bottom and top oxide layers; 



wherein a thickness of at least one of said bottom oxide layer, said nitride layer and 
said top oxide layer is adapted to manage movement of at least one of electrons and holes 
from said substrate towards said ONO layer, wherein said top oxide layer is at least 1.5 
times thicker than said bottom oxide layer. 

18. The device according to claim 17 wherein the thickness of said top oxide layer is 
approximately 6-20 nm. 

19. The device according to claim 17 wherein the thickness of said nitride layer is 
approximately 1-2 nm. 

20. The device according to claim 17 wherein the thickness of said bottom oxide layer is 
approximately 4-5 nm. 

21. The device according to claim 17 whetein said top oxide layer is at least three times 
thicker than said nitride layer. 

22. The device according to claim 17 wherein said top oxide ,ayer is approximately 
3-20 times thicker than said nitride layer. 

23. The device according to claim 17 wherein said top oxide l ayer is app roximate]y 
1.5-4 times thicker than said bottom oxide layer. 

24 The dev.ce according to claim 1 7 wherem said top oxide layer comprises at least 
half of an overall thickness of said ONO layer. 



